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(54) DUAL HEATER GAS SENSOR MODULE
(67) A dual heater gas sensor module according to
an embodiment of the present invention comprises: a
housing having a front side and a back side which are
partially open and forming the exterior of the dual heater
gas sensor module; a first gas sensor for heating the air
flowing in through the front side of the housing; and a
second gas sensor for measuring a specific gas con-
tained in the air discharging through the backside of the
housing, wherein the first gas sensor is located in a first
region, the second gas sensor is located in a second
region that is higher than the first region, and the first
region and the second region may be connected by an
inclined plane.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a dual heater
gas sensor module, and more particularly, a gas sensor
module which appropriately responds to a temperature
change by using the same gas sensor to reduce power
consumption.

BACKGROUND ART

[0002] A semiconductor type gas sensor using oxide
is advantageous in that it has high sensitivity with respect
to a gas, has a quick response speed, and is easy to be
manufactured when compared to other types of gas sen-
sors and also is enabled to give selectivity to a specific
gas by adding a suitable catalyst.

[0003] Such a semiconductor type gas sensor utilizes
a property in which electrical conductivity at an oxide sur-
face is changed due to adsorption and desorption when
a noxious gas is exposed to the surface of a sensing film
of the oxide semiconductor. Here, to detect the noxious
gas, a temperature of the sensing material constituting
the sensing film has to be uniformly maintained to about
300°C or more.

[0004] Thus, there is a problem that a heater for main-
taining the sensing film at a temperature higher than a
certain temperature is required, and a large amount of
power is consumed accordingly.

[0005] To solve this problem, micro sensors using a
CMOS or a CMOS-MENS technology is being applied.
Also, since the micro sensors have advantages of mini-
aturization, light weight, low power consumption, a fast
response speed, mass production, a low manufacturing
cos, and the like, research and development on the micro
sensors are being concentrated.

[0006] Inaddition, studies onthe developmentof nano-
sized sensing film using nano technologies has been ac-
tively carried out to improve the low power consumption
and the sensitivity of the gas sensors. Also, since gas
sensing characteristics of the semiconductor type gas
sensor is due to a surface reaction, the gas sensor using
a nano material has low power consumption and high
sensitivity characteristics due to arelatively low operation
temperature when compared to a bulk sensing film by a
high specific surface area of the nano material.

[0007] However,to produce a nano sensing film for the
gas sensor, there are problems that a considerable ac-
cumulated technology is required, and the manufacturing
cost is high.

[0008] SnO2isarepresentative material that forms the
sensing film for the gas sensor. SnO2 is a material that
exhibits excellent reaction characteristics for various
kinds of gases, but there is a disadvantage in selective
power consumption stability using only SnO2. Thus, a
variety of catalysts are added to increase in the sensitivity
characteristics to specific gases. Representatively, CuO
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exhibits high sensitivity in specific gases such as CO and
H2S.

[0009] Since gas sensorsare usually installed to detect
specific noxious gases, appropriate catalysts have to be
used to increase in sensitivity characteristics with respect
to specific gases. For this, it is important to increase in
specific surface area of the sensing film and lower an
operation temperature of the gas sensor to minimize the
power consumption.

[0010] There are a lot of gases in the environment in
which welive. Thatis, there are various gases from armful
gases to harmless gases. The harmful gases are gener-
ated by general homes, businesses, gas accidents in
construction sites, and gas accidents in industries. If the
gases are quickly identified to quickly respond to the gas
accidents, damage may be minimized. Thus, to effec-
tively cope with each gas, a gas sensor using physical
and chemical properties of the material has been devel-
oped and used for accident prevention, concentration
measurement, alarm, and the like.

[0011] The gas sensors are largely classified into sem-
iconductor type gas sensors, solid electrolyte type gas
sensors, electrochemical type gas sensors, contact com-
bustion type gas sensors, crystal power generation type
gas sensors, and the like, which are classified into phys-
ical properties and phenomena. In the above-described
types, a gas that is capable of being measured and
sensed is determined by a sensing material.

[0012] In general, the semiconductor type gas sensors
use a change in electrical conductivity depending on the
gas passing through the sensing material on a surface
of a ceramic semiconductor. Tin oxide (SnO2) is often
used as the sensing material. The significance of the
sensing material in the semiconductor type gas sensor
is indescribable. However, the importance of a heater for
effective and efficient reaction of the sensing material
with the gas is the key in development of the gas sensor.
[0013] A heater of the semiconductor type gas sensor,
which is being developed and being commercialized rap-
idly is implemented in th form of MEMS to response to
mobile phones and I0T. The MEMS type heater is the
key in implementing low power consumption and is be-
coming the basis for miniaturization. The gas that is ca-
pable of being measured may vary even with the sensors
made of the same sensing material according to the driv-
ing of the MEMS type heater. When the sensing material
quickly and safely reaches a desired temperature, the
gas sensor may accurately and quickly respond. The
heater is a main indicator in performance of the gas sen-
sor. For this reason, the driving and utilization of the heat-
er may be an important factor of the gas sensor. It affects
the lifespan of the heater according to the driving, and it
is also a main factor with respect to long term reliability
and lifespan of the sensor.
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DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0014] One object of the present invention is to provide
a gas sensor module that is easy to control a reaction
speed, uniform air flow maintenance, and residual gas
removal in a gas sensor.

[0015] Anotherobjectof the presentinvention is to pro-
vide a gas sensor module that is capable of quickly re-
sponding to an external temperature change by using
heater temperature characteristics.

TECHNICAL SOLUTION

[0016] A dual heater gas sensor module according to
an embodiment of the present invention includes a hous-
ing having front and rear surfaces, which are partially
opened, the housing being configured to define an outer
appearance of the dual heatergas sensor module, abase
coupled to the housing to define an accommodation
space - the base has a first region and a second region,
which are disposed at heights different from each other,
wherein the first region and the second region are con-
nected to each other through an inclined surface -, a first
gas sensor coupled to a top surface of the first region of
the base to heat the air introduced through the front sur-
face of the housing, and a second gas sensor coupled
to a top surface of the second region of the base to meas-
ure a specific gas contained in the air discharged through
the rear surface of the housing.

[0017] Also, the dual heater gas sensor module may
furtherinclude a micro pump installed on the front surface
of the housing of the dual heater gas sensor module ac-
cording to an embodiment of the present invention and
configured to allow the air introduced through the front
surface of the housing to move in a direction of the rear
surface of the housing.

[0018] Also, the first gas sensor of the dual heater gas
sensor module according to an embodiment of the
present invention may not be provided with a sensing
material.

[0019] Also, in the dual heater gas sensor module ac-
cording to an embodiment of the present invention, the
outflow hole of the rear surface of the housing may be
disposed at a position higher than that of the inflow hole
of the front surface of the housing from the ground.
[0020] Also, the dual heater gas sensor module ac-
cording to an embodiment of the present invention may
further include a controller configured to control an op-
eration of the dual heater gas sensor module, wherein
the controller may set the second gas sensor through a
driving resistance value and a driving voltage value,
which are set as offset values when the dual heater gas
sensor module operates.

[0021] Also, the controller of the dual heater gas sensor
module according to an embodiment of the present in-
vention may control the dual heater gas sensor module
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to sense an external temperature change after a preset
time elapses, read a resistance change value of the first
gas sensor when the temperature change is sensed, and
change the driving resistance value and the driving volt-
age value of the second gas sensor to correspond to the
resistance change value of the first gas sensor.

[0022] Also, in the dual heater gas sensor module ac-
cording to an embodiment of the present invention, the
housing and the base may be coupled to each other
through a joint part.

[0023] Also, a metal part configured to facilitate elec-
trical connection between the first gas sensor and the
second gas sensor is mounted on each of top and bottom
surfaces of the base of the dual heater gas sensor module
according to an embodiment of the present invention.

ADVANTAGEOUS EFFECTS

[0024] The presentinvention has the effects as follows.
[0025] According to an embodiment of the various em-
bodiments of the present invention, there is the technical
effects in which the micro pump is added to the air inflow
part to realize the quick response speed, maintain the air
flow, and quickly remove the residual gas.

[0026] According to another embodiment of the vari-
ous embodiments of the present invention, the two gas
sensors that are the same may be used so that one is
used as the reference sensor, and the other is used as
the measurement sensor to improve the accuracy of the
reference value and also improve the sensor accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a cross-sectional view illustrating an exam-
ple of a semiconductor type gas sensor.

FIG. 2 is a view for explaining a process of manu-
facturing a semiconductor type gas sensor sub-
strate.

FIGS. 3 and 4 are views for explaining a structure of
a dual heater gas sensor module according to an
embodiment of the present invention.

FIG. 5 is a view for explaining the dual heater gas
sensor module according to an embodiment of the
present invention.

FIG. 6 is a view for explaining an air inflow hole and
an air outflow hole of the dual heater gas sensor
module according to an embodiment of the present
invention.

FIG. 7 is a view for explaining a method for driving
the dual heater gas sensor module according to an
embodiment of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0028] Hereinafter, embodiments relating to the
present invention will be described in detail with refer-
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ence to the accompanying drawings. The suffixes "mod-
ule" and "unit" for components used in the description
below are assigned or mixed in consideration of easiness
in writing the specification and do not have distinctive
meanings or roles by themselves.

[0029] FIG. 1 is a cross-sectional view illustrating an
example of a semiconductor type gas sensor.

[0030] A semiconductor type gas sensor according to
the present invention is provided with a plurality of heat-
ers and an electrode 110 on a predetermined substrate
100. A first thin film material and a second thin film ma-
terial are sequentially deposited on an active area of the
substrate 100 and then thermally oxidized to form a het-
erogeneous oxide sensing film 200 constituting a first
thin film 200a and a second thin film 200b.

[0031] Particularly, in the present invention, the first
thin film 200a includes a protrusion part 210 and a groove
part 220, which are repeatedly provided. The protrusion
part 210 may mean a thick portion, and the groove part
may mean a thin portion. Thus, the first thin film 200a
disposed on the active area of the substrate 100 may be
formed by alternatively repeating the protrusion part 210
and the groove part 220 more than once.

[0032] Preferably, the first thin film material may be Sn,
and the second thin film material may be Cu. When the
first thin film material and the second thin film material
are deposited and then thermally oxidized, the hetero-
geneous oxide sensing film in which the first thin film and
the second thin film are combined may be formed. The
thin film 200a formed by the thermal oxidization may be
Sn02, and the second thin film 200b formed by the ther-
mal oxidization may be CuO. The first thin film 200a may
mainly constitute the heterogeneous oxide sensing film
200, and the second thin film 200b may serve as a cat-
alyst. Thatis, the second thin film 200b may be a material
that is added to improve sensitivity characteristics of the
gas sensor with respect to a specific gas.

[0033] The second thin film 200b coupled to the first
thin film 200a may have an uneven shape like that of the
first thin film or a smooth plan shape.

[0034] According to the present invention, since the
first thin film is basically constituted by the protrusion part
210 and the groove part 220, the second thin film 200b
coupled on the first thin film 200a may have an uneven-
ness having the same shape as the first thin film 200a.
[0035] In this case, the second thin film 200b may have
a uniform thickness on a whole regardless of its position.
[0036] When the second thin film 200b covering the
first thin film 200a has the smooth plan shape on awhole,
the second thin film 200b disposed on the protrusion part
210 of the first thin film 200a may have a thin thickness,
and the second thin film 200b disposed on the groove
part 220 of the first thin film 200a may have a thick thick-
ness.

[0037] Thatis, the second thinfilm 200b may be formed
so that the second thin film 200b fills the groove part 220
of the first thin film 200a to provide a uniform height as
a whole.
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[0038] Also, in the semiconductor type gas sensor ac-
cording to the present invention, the heterogeneous ox-
ide sensing film 200 may have an operation temperature
of 200°C.

[0039] Inthe case of the known gas sensor, sensitivity
characteristics with respect to a specific gas may be usu-
ally maximized at an operation temperature of 300°C to
400°C. However, in the case of the present invention,
the detection sensitivity characteristics with respect to
the gas may be maximized at a temperature of 200°C to
reduce power consumption.

[0040] Also, according to the present invention, since
the first thin film 200a is formed so that the protrusion
part 210 and the groove part 220 are alternately repeat-
edly formed, a specific surface area of the heterogeneous
oxide sensing film 200 may be maximized, and also, cou-
pling strength of the second thin film 200b coupled on
the first thin film 200a may be improved.

[0041] When the first thin film material is deposited on
the predetermined substrate 100 that is prepared, and
then, the second thin film material is deposited on the
first thin film material so that heat is applied to perform
thermal oxidation, the heterogeneous oxide sensing film
200 constituted by the first thin film 200a and the second
thin film 200b is formed.

[0042] In more detall, the first thin film material is de-
posited on the active area of the substrate 100. Here, the
first thin film material may be formed so that the protrusion
part 210 having the thick thickness and the groove part
220 having the thin thickness are repeatedly formed.
[0043] When the first thin film material is formed, the
second thin film material may be deposited on the first
thin film material. Thereafter, when the thermal oxidation
is formed after 8 hours at a temperature of 800°C, the
semiconductor type gas sensor on which the heteroge-
neous oxide sensing film 200 in which the first thin film
200a and the second thin film 200b are coupled to each
other is formed may be manufactured.

[0044] Here, the first thin film 200a may be made of
Sn0O2, and the second thin film 200b may be made of
CuO.

[0045] Also, the first thin film material containing Sn is
deposited through thermal evaporation method because
Sn has a melting point of 230°C. The second thin film
material containing Cu is deposited through E-beam
evaporation because the second thin film material has a
relatively high melting point (Cu has a melting point of
1080°C).

[0046] FIG.2is aview for explaining a process of man-
ufacturing the semiconductor type gas sensor substrate.
[0047] The predetermined substrate 100 to which this
embodiment is applied may be based on a silicon sub-
strate. The substrate 100 is manufactured through a ni-
tride film deposition process (S1), a patterning process
(S2), an etching process (S3), a lift-off process (S4), a
passivation process S5), and an active area formation
step (S6).

[0048] The nitride film deposition process (S1) is a
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process of depositing a nitride film 130 on top and bottom
surfaces of a prepared silicon plate 120. The patterning
process (S2) is a process of removing a portion of the
lower nitride film 30 deposited on the silicon plate 120.
Here, the nitride film is removed through reactive ion etch-
ing (RIE).

[0049] The lower nitride film 130 of the silicon plate 120
may be partially removed, and then, a portion of the sil-
icon plate 120 is removed through the etching process
(S3).

[0050] In the etching process (S3), the etching is per-
formed by using a KOH solution.

[0051] Next, the left-off process (S4) of forming a heat-
er and an electrode 110 on the nitride film 130 on the top
surface of the silicon plate is performed.

[0052] In the left-off process (S4), the heater and the
electrode 110 are formed on the nitride film 130 by using
a mask.

[0053] When the heater and the electrode 10 are
formed on the nitride film 130, an SiO2 deposition film
140 is formed to cover the heater and the electrode 110
through the passivation step (S5).

[0054] The electrode and the heater 110 may be com-
pletely insulated from each other through the passivation
step (S5).

[0055] Next,the activation area formation process (S6)
of removing a portion of the SiO2 deposition film 140
through the RIE to expose the heater and the electrode
is performed.

[0056] When the substrate 100 having the active area
is completely formed through the above-described proc-
esses, the heterogeneous oxide sensing film 200 is
formed on the active area of the substrate.

[0057] FIGS. 3 and 4 are views for explaining a struc-
ture of a dual heater gas sensor module according to an
embodiment of the present invention.

[0058] As illustrated in FIGS. 3 and 4, a dual heater
gas sensor module 300 according to an embodiment of
the present invention may include two semiconductor
type gas sensors 310 and 320 and a micro pump 330
that adjusts an inflow of air.

[0059] Also, the dual heater gas sensor module 300
may include a housing 300a defining an outer appear-
ance of the dual heater gas sensor module 300. The
housing 300a may include an inflow hole 301a, through
which airis introduced, and an outflow hole 302a through
which air is discharged. Here, the inflow hole 301a and
the outflow hole 302a are formed by opening portions of
a front surface 301 and a rear surface 302, respectively.
[0060] Theinflow hole 301a formed in the front surface
of the housing 300a may have a height less than that of
the outflow hole 302a formed in the rear surface 302 of
the housing 300a.

[0061] Theinflow hole 301a formed in the front surface
of the housing 300a may have a size less than that of
the outflow hole 302a formed in the rear surface 302 of
the housing 300a. The inflow hole 301a formed in the
front surface 301 of the housing 300a may have a circular
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shape, and the outflow hole 302a formed in the rear sur-
face of the housing 300a may have a rectangular shape.
Thus, the air may be smoothly introduced into the dual
heater gas sensor module 300 and be smoothly dis-
charged to the outside through the outflow hole 302a.
[0062] As illustrated in FIG. 3, a first gas sensor 310
and a second gas sensor 320 may be disposed at heights
different from each other with respect to the ground.
[0063] Thatis, the dual heater gas sensor module 300
may have a stepped structure at a center so that a height
difference occurs between the first gas sensor 310 and
the second gas sensor 320.

[0064] Particularly, the first gas sensor 310 is disposed
in a first region 310a, and the second gas sensor 320
may be disposed in a second region 320a. The firstregion
310a and the second region 320a may have heights dif-
ferent from each other. Particularly, the first region 310a
may have a height less than that of the second region
320a. Thus, the first region 310a and the second region
320a may be connected to each other through an inclined
surface S.

[0065] The first gas sensor 310 may serve as a refer-
ence sensor having a shape in which a sensing material
is excluded from a measurement sensor as the semicon-
ductor type gas sensor.

[0066] The second gas sensor 320 may serve as a
measurement sensor in which a heater and a sensing
electrode sensing material are mounted to measure a
target gas as the semiconductor type gas sensor.
[0067] A heater part of the first gas sensor 310 from
which the sensing material is excluded may provide a
reference value for accurately driving and generate a flow
of air due to a temperature difference by rising a temper-
ature of the air so that the gas quickly reacts in a sensor
part of the second gas sensor 320.

[0068] The heated air may ascend and move through
the stepped structure along the heater part of the first
gas sensor 310.

[0069] Also, the first gas sensor 310 may serve as a
reference sensor and be utilized for predicting the state
and lifespan of the heater.

[0070] A metal part (not shown) configured to easily
connect the firstgas sensor 310 to the second gas sensor
320 may be mounted on a top surface 303 and a bottom
surface 304 of the housing 300a.

[0071] The micro pump 330 may provide functions of
adjusting a response speed, and maintaining a uniform
air flow direction and an air flow, and a refresh function
due to quick discharge of the residual gas in the gas
sensor.

[0072] FIG. 5 is a view for explaining the dual heater
gas sensor module according to an embodiment of the
present invention.

[0073] First, air introduced into the micro pump 330
may rise an overall temperature by driving the heater to
generate a pressure difference in the first gas sensor 310.
[0074] The occurrence in pressure difference due to
the passing of the micro pump 330 and the increase of
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the temperature may derive a quick flow of the heated
air and storage of a time taken to react with the sensing
material and a quick flow within the system in the sensing
part of the second gas sensor 320.

[0075] Also, the quick flow may derive absence of the
residual gas within the system. This may be an effective
technology that is capable of realizing the quick refresh
of the gas sensor module.

[0076] The air flow path of the gas sensor module may
not have a linear shape. This is done because the
stepped structure is applied so that the gas heated by a
heat source generated in the first gas sensor 310 does
not quickly flow to the second gas sensor to prevent the
gas from flowing backward.

[0077] Thus, the flow of the ascending section-meas-
urement of the heated air introduced into the micro pump
330 may be realized.

[0078] The micro pump 330 may be a factor of power
increase during low power driving.

[0079] Thus, since the generation of the heat source
of the first gas sensor 310 generates the flow through
the pressure difference, the selective addition may be
enabled.

[0080] FIG. 6 is a view for explaining an air inflow hole
and an air outflow hole of the dual heater gas sensor
module according to an embodiment of the present in-
vention.

[0081] As illustrated in FIG. 6, an air inflow hole 610
may be provided in a center of a front surface of the dual
heater gas sensor module 300.

[0082] Afilter may be applied to the air inflow hole 610.
The air inflow hole 610 may perform to prevent moisture
from being introduced and select a target gas.

[0083] Also, an air outflow hole 620 having a rectan-
gular shape may be provided in a rear surface of the dual
heater gas sensor module 300.

[0084] A filter may be applied to the air outflow hole
620. The air outflow hole 620 may perform functions of
smoothly discharging the residual gas within the dual
heater gas sensor module and preventing external air
from being introduced through the rear surface.

[0085] FIG. 7 is aview for explaining a method for driv-
ing the dual heater gas sensor module according to an
embodiment of the present invention.

[0086] In case of the gas sensor module according to
the related art, even though an external temperature is
changed, the change of the external temperature is not
reflected.

[0087] That is, the gas sensor module is driven at a
temperature greater than a driving target temperature
duetotheinfluence ofthe external temperature, and thus,
measurement is performed with changed sensitivity in-
stead of accurate sensitivity.

[0088] On the other hand, the dual heater gas sensor
module according to an embodiment of the present in-
vention may confirm a change of resistance in the first
gas sensor 310 to change aresistance value and voltage
for correcting the changed resistance value, thereby driv-
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ing the second gas sensor 320.

[0089] Thus, even though an ambient temperature is
changed, set sensitivity may be maintained to perform
the accurate measurement.

[0090] According to the related art, there is a method
in which a temperature sensor is installed to be used for
the correction. However, this reflects only the change of
the external temperature, and thus, influences of the
sensing material of the gas sensor and the heater itself
are excluded.

[0091] Thus, the dual heater gas sensor module ac-
cording to the present invention may more accurately
correct the influence due to the temperature change
through the method in which it confirms a change of the
reference sensor having the same structure as the meas-
urement sensor.

[0092] For example, as illustrated in FIG. 7, when the
dual heater gas sensor 300 is driven, driving resistance
values of a first gas sensor 310 and a second gas sensor
320 may be set first (S710).

[0093] Then, a driving voltage value for measuring a
target gas may be set in response to the set driving re-
sistance value (S720).

[0094] Also, whetheran external temperature changes
may be sensed (S730).

[0095] Whenitis determined that the external temper-
ature is not changed as the result of sensing the external
temperature change, the set driving resistance value and
the set driving voltage value may be maintained (S740).
[0096] On the other hand, when it is determined that
the external temperature is changed as the result of sens-
ing the external temperature change, a resistance
change of the first gas sensor 310 may be checked
(S752).

[0097] Also, the driving resistance value may be
changed according to the resistance change of the first
gas sensor 310 (S754), and the driving voltage value
may be changed to reduce the power consumption ac-
cording to the changed driving resistance value (S756).
[0098] Thus, in the case of the change of the external
temperature, there is a technical effect in which the driv-
ing resistance of the second gas sensor 320 is quickly
changed through the change of the resistance of the first
gas sensor 310 to maximize the reduction of the power
consumption.

[0099] In the case of the flow path generation method,
a physical method for generating a flow path by the
stepped portion in the flow path generation method
through the heater of the first gas sensor 310 described
with reference to FIG. 3 may be exemplified.

[0100] This may create an effective flow, but may be
accompanied by difficulty in implementation.

[0101] A key characteristic of the present invention is
that the flow path is generated according to the rising and
flowing of the temperature of the measurement gas of
the first gas sensor 310.

[0102] Thus, even though there is no stepped portion,
the derived structure in which the flow path due to the
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temperature difference is generated may be realized.
[0103] In summary, the structure, in which the refer-
ence heat source and the generation of the flow path
through the reference heat source are provided, and the
heat source becomes a core in generation of the flow
path and induces the temperature rise of the target gas
to lead to the improve the reactivity of the measurement
sensor, may be one of the largest technical features of
the dual heater gas sensor module.

[0104] The above-described dual heater gas sensor
module is merely illustrative of the technical idea of the
present invention, and various changes and modifica-
tions may be made by those skilled in the art without
departing from the essential characteristics of the present
invention.

Claims
1. A dual heater gas sensor module comprising:

a housing having a front surface in which an in-
flow hole, through which air is introduced, is de-
fined and arear surface in which an outflow hole,
through which air is discharged, is defined, the
housing being configured to define an outer ap-
pearance of the dual heater gas sensor module;
a first gas sensor configured to heat the air in-
troduced through the front surface of the hous-
ing; and

a second gas sensor configured to measure a
specific gas contained in the air discharged
through the rear surface of the housing,
wherein the first gas sensor is disposed in a first
region,

the second gas sensor is disposed in a second
region that is higher than the first region, and
the first region and the second region are con-
nected to each other through an inclined sur-
face.

2. The dual heater gas sensor module according to
claim 1, further comprising a micro pump installed
on the front surface of the housing and configured
to allow the air introduced through the front surface
of the housing to move in a direction of the rear sur-
face of the housing.

3. The dual heater gas sensor module according to
claim 1, wherein the first gas sensor is not provided
with a sensing material.

4. The dual heater gas sensor module according to
claim 1, wherein the outflow hole of the rear surface
of the housing is disposed at a position higher than
that of the inflow hole of the front surface of the hous-
ing from the ground.
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10.

The dual heater gas sensor module according to
claim 1, wherein the outflow hole of the rear surface
of the housing has a size greater than that of the
inflow hole of the front surface of the housing.

The dual heater gas sensor module according to
claim 1, wherein the outflow hole of the rear surface
of the housing has a rectangular shape, and

the inflow hole of the front surface of the housing has
a circular shape.

The dual heater gas sensor module according to
claim 1, further comprising a controller configured to
control an operation of the dual heater gas sensor
module,

wherein the controller sets the second gas sensor
through a driving resistance value and a driving volt-
age value, which are set as offset values when the
dual heater gas sensor module operates.

The dual heater gas sensor module according to
claim 7, wherein the controller controls the dual heat-
er gas sensor module to sense an external temper-
ature change after a preset time elapses, read a re-
sistance change value of the first gas sensor when
the temperature change is sensed, and change the
driving resistance value and the driving voltage value
of the second gas sensor to correspond to the re-
sistance change value of the first gas sensor.

The dual heater gas sensor module according to
claim 7, wherein the controller controls the dual heat-
er gas sensor module to sense an external temper-
ature change after a preset time elapses and main-
tain the driving resistance value and the driving volt-
age value of the second gas sensor when the tem-
perature change is not sensed.

The dual heater gas sensor module according to
claim 1, wherein a metal part configured to facilitate
electrical connection between the first gas sensor
and the second gas sensor is mounted on each of
top and bottom surfaces of the housing.
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[Figure 2]
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[Figure 3]
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[Figure 4]
302 302a

.
|
|
|
|
oo e i
I r —‘ r al
[N P
(= A
| \\ 7
[ 7
[ \}g/j%g«{
! il A
i { «\@@@/Wﬁ\_/ 320
I e
I FEEZX
| V =T N
| //// %\\

300——a = Y
e L_J
S g
|
|
|
|
|

ey T T T T T T f—
I [
[— jL ——

N Va
%\\ ///
Zz
\\/gfj:g%(
0N
(= ~—310
ey
IS
v =7 N
Y N
- N
- Dt
[ I
L1 L_.

,,,,,,,,,,,,,,,, 4

| |

| |

| |

| |

| |

|
1330

| |

!
301 301a
(a) (b)

1"



EP 3 591 389 A1

[Figure 5]
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[Figure 6]
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